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Abstract. Broadcast treatments of Volak (Brodif acoum) applied at 
rates of approx. 20 lbslacre gave 98% control of voles when active in- 
gredient levels were from 0.005% to 0.0005% in the hait. Of the two 
Rozol (Chlorophacinone)formulations tested, the French (Lipha) 
pelleted formulation appeared to be slightly better than what is cur- 
rently being marketed in the USA. The Maki (Bromodialone) bait formu- 
lated in the same wax bait carrier as the Rozol-USA gave no better con- 
trol than Rozol. Ramik-Brown (Diphacinone) did not appear to be as 
good as the other anticoagulants tested when applied either as a broad- 
cast or as a hand placed bait. 
Plastic place pack Volak gave excellent control of voles when 
placed under shingles, old tires split in half, or cinder blocks. A 
new pelleted Zinc Phosphide formulation from Bell Labs gave excellent 
control of pine voles when applied as a hand placed or broadcast bait. 
Zinc Phosphide oat and corn, surface-coated, grain formulations did not 
perform well. In a separate expyriment a laquard wheat formulation of 
Chlorophacinone performed well as a hand placed bait at 10 lbs/A under 
shingles. 
Introduction: Since the Environmental Protection Agency has been 
concerned with the potential non-target hazard of Brodifacoum for out- 
door uses, a concentration range from 0.005% to 0.0005% was evaluated 
against pine voles to determine the efficacy of lower active ingredient 
formulations. In addition, since broadcast baiting for pine voles is 
rather new, Volak was compared within the same experiment to Rozol, 
Maki, Ramik-Brown, and two formulations of Zinc Phosphide (Zn P ) on a 3 2 
uniform population. Also since little is known about the comparisons 
of the same formulations applied either as a hand placed or a broadcast 
bait, Ramik-Brown and two formulations of Zn P were applied at orchard 
rates using both methods. 3 2 
Methods and Materials: Evaluation of pine vole control p3.ots was 
determined using methods previously described (1,2). In these experi- 
ments plots were blocked according to the pretreatment activity read- 
ings by first ranking plots from high to low and assigning treatments 
randomly into activity categories: high, medium, low. Data summarized 
in Table 1 and 2 was in an prchard having approx. 36 trees/A (35' X 35'). 
Data in Table 3 was designed to evaluate split rubber tires and concrete 
cinder blocks (2 X 8 X 16 inches) as a site cover for Volak plastic 
place packs. 
Results  and Discussion: Broadcast appl ica t ions  of Volak a t  re- . 
duced ac t i ve  ingredient  l eve l s  from 50 ppm t o  5 ppm gave exce l len t  con- 
t r o l  of pine vo les  (Table 1 ) .  Present ly,  we be l ieve  a 10 ppm f in i shed  
b a i t  would be an adequate a c t i ve  ingredient  l eve l  f o r  pine voles .  With- 
ou t  f u r t he r  knowledge about i ts  acute  cha r ac t e r i s t i c s  a t  lower than the  
10 ppm l eve l ,  I bel ieve t h i s  should be t h e  l e v e l  of the  f i e l d  b a i t .  The 
Volak place pack with 2 packs l t ree  o r  about 70 per a c r e  gave exce l len t  
control .  However, those s i t e s  s t i l l  a c t i ve  were of concern, s i nce  we 
know no animals were k i l l e d  a t  these t r e e s  because the  packets were not  
opened. No explanation can be given fo r  why some packets were not  
opened. Laboratory da ta  i nd i ca t e  t h a t  5-10% of the  packets a l s o  a r e  
not  opened i n  s ing ly  caged pine vole t r i a l s .  Bet ter  cont ro l  was 
achieved with Rozol than Maki based on % a c t i v i t y .  This would not  be 
expected s i nce  Bromodialone is more tox ic  than Chlorophacinone (1) .  
The most s i gn i f i c an t  f ind ing  i n  the  1979 t e s t  was the  exce l len t  
cont ro l  achieved by a 2% Pe l l e t ed  Zinc Phosphide formulation made by 
Be l l  Labs, Inc.  The da ta  show t h a t  the formulation (FMC v s  Be l l  Labs, 
Table 1 )  is  more important than t he  method of appl ica t ion  (hand placed 
vs  broadcast) .  The Bel l  Labs formulation now has a f ede r a l  l a b e l  f o r  
voles  i n  orchards. The l a b e l  r a t e s ,  however, a r e  approx. 112 those 
r a t e s  used i n  these experiments. I am pa r t i cu l a r l y  concerned about t h e  
broadcast l a b e l  r a t e  being too low. I be l ieve  10 l b s f ac r e  is  a t  t he  
c r i t i c a l  l e v e l  f o r  t h e  number of p e l l e t s  per un i t  a rea ,  and therefore ,  
a 15-20 l b l a c r e  r a t e  should be used. The hand placed r a t e  of 2-3 l b s  
may be s u f f i c i e n t ,  but  more experiments w i l l  be required t o  determine 
t h i s .  The wholewheatRozo1 formulation applied a s  a hand placed b a i t  
a l s o  gave exce l len t  cont ro l  of pine vo les  (Table 2) .  
The placement of p l a s t i c  Volak packets under e i t h e r  s l i c e d  t i r e s  
o r  cinder  blocks (Table 3) gave exce l len t  control .  Place packs were 
opened very well  over t he  summer period which gave some evidence t ha t  
populations may have been q u i t e  high i f  packets had not been present .  
The % of t r e e s  in fes ted  i n  both p l o t s  i n  t he  f a l l  of 1979 were r a the r  
low but some voles were s t i l l  present .  This may have been due t o  t he  
% of packs unopened a s  discussed previously. 
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Table 3. E f f ec t  of b a i t  s t a t i o n  type on p ine  vo l e  a c t i v i t y  and 
p l a s t i c  packet opening of Volak place packs (1979). 
X 
% Act iv i ty  
Treatment Apr i l  3 May 11 Oct 30 Nov 28 May 8 
1. Rubber t i r e s  65 ay 11 a 22 a 16 a 22 a 
2. Cinder blocks 65 a l a .  1 3 a  6 b  1 7 a  
1. Rubber t i r e s  
2. Cinder blocks 
% P l a s t i c  packs open 
38 b 98 a 16 a 34 a 
66 a 70 b 15 a 20 a 
X Packets were placed under both t i r e s  ( s l i c ed  i n  ha l f )  o r  cinder  blocks 
on Apr i l  3, May 11, October 30, November 28, May 8. 
Mean separa t ion ,  wi th in  columns by Duncan's mult iple  range t e s t  5%. 
Three r e p l i c a t e  p lo t s / t rea tment .  One s i t e  t r e a t ed  per t r e e .  Over 45 
s i t e s  per p l o t .  
